Using an under-utilised dataset on consumer and business confidence indicators across the UK, France, Italy and the Netherlands, this paper considers the extent to which such indicators are linked to GDP and the business cycle. We adopt, cross correlation descriptive statistics, Granger causality tests, variance decomposition, and forecast probit tests to investigate the properties of the data. In general consumer and business confidence indicators are leading indicators and pro-cyclical. There is some evidence of causality between the indicators and GDP and confidence indicators would appear to have good predictive power of cycle turning points in relation to other leading indicators.
I.
Introduction
The aim of this paper is to provide an investigation and a comprehensive empirical analysis into whether confidence indicators can be used to predict business cycle activity across four European economies. The motivation for doing this is to firstly employ a data set which as far as we are aware has to date been underused; and secondly, to see if consumer or business confidence indicators provide any evidence over and above existing leading indicators. Section II provides a brief summary of the literature relating confidence indices to output trends, section III describes the data. The empirical analysis takes place in sections IV, V, VI and VII, which consider cross sectional properties of the data, causality, variance decomposition and forecasts respectively. Section VIII concludes.
II.
Existing literature A number of papers exist in the literature, both theoretical and applied, which investigate the effect of confidence upon economic activity. Of the former Yew-Kuang (1992) asks whether a collapse in business confidence could trigger a recession. For instance, a stock market crash may induce a depression by reducing business confidence and aggregate demand. Potter (1999) suggests that business cycle asymmetries found in post war US data are inconsistent with the trends of the economy during the Great Depression. In a model of rational expectations such inconsistencies are examined by focusing upon the confidence of investors.
Considering the empirical literature on the impact of confidence upon economic activity, Matsusaka and Sbordone (1995) examining trends in US output over the period 1953 to 1988 find that consumer sentiment Granger causes GNP fluctuations, even after controlling for other potential leading indicators. Furthermore, variance decompositions imply that between 13-16% of GNP variation is explained by consumer sentiment. Carroll et al. (1994) forecasting household expenditure, find that lagged consumer sentiment does have a degree of explanatory power in predicting current changes in household spending. The inability of economic forecasters to predict the 1991 US recession led Batchelor and Dua (1998) to investigate the role of consumer confidence indices. Their results show that consumer confidence would have improved the forecasts of the 1991 US downturn, but used at other times may have been misleading. Eppright et al. (1998) use multivariate VAR analysis on US data to investigate whether indices of aggregate consumer attitude and expectations possess any information not contained in other economic indicators. Their analysis reveals that consumer expectation measures provide predictive power over and above other leading indicators. Acemoglu and Scott (1994) reject the rational expectations permanent income hypothesis for the UK due to the strong predictive power of consumer confidence, and not labour income or any other macro variable. Bodo et al. (2000) find that business confidence indices perform the best in terms of forecasting capability in the euro area using ARIMA and cointegrated VAR techniques. Lee and Shields (2000) examining UK manufacturing output trends over the period 1975 to 1993 also finds a role for business confidence in explaining the time profile of industrial outputs.
The literature relating confidence to output fluctuation is small and largely related to US evidence. After introducing the data in the following section we analyse the extent to which confidence indicators can be used as leading indicators across four countries.
III. Data
The data used in the empirical analysis looks at four countries -the UK, France, Italy 1 Note that although the confidence indicators are available on a monthly basis, we aggregate to a quarterly interval. The reason that we do this is that GDP is only available on a quarterly basis. Although others have used industrial production, which is available by month, to proxy economic activity e.g. Andreou et al. (2000) it is debatable whether or not this is a good indicator. For example in 1995 industrial production accounted for only 26.6% of UK GDP. Moreover Andreou et al. (2000) note that industrial production is twice as volatile as quarterly GDP in the UK. Consequently, conclusions may differ from studies based upon industrial production data in comparison to those that use GDP. Furthermore, the business and consumer confidence indicators cover sectors other than manufacturing. 2 The appendix shows the questions used in both the consumer and business confidence surveys.
The next section considers the cross sectional properties of the data and identifies potential leading indicators across countries.
IV. Cross sectional properties
We employ cross correlation coefficients to establish whether the variables are leading or lagging indictors, and counter-cyclical or pro-cyclical, as is common in the literature (Blackburn and Ravn, 1992; Millard et al., 1997; Andreou et al., 2000) . Initially, all the data are detrended subject to the Hodrick-Precott filter 3
. After all the data has been detrended using the HP filter we consider co-movements in variables to that of GDP.
Entries in column t (through Tables 1 to 4) are the contemporaneous cross correlation coefficients between each explanatory variable and GDP, and the entries in columns t-1 and t+1 (i=1,2,3,4) are the non-contemporaneous cross correlations with GDP. A positive (negative) coefficient indicates that a series is pro-cyclical (counter-cyclical), and a number close to zero indicates that the series is largely unrelated to the GDP cycle. A relatively large number in the column t-i (t+i) shows that the series tends to lead (lag) the GDP cycle by i quarters.
The results are given in Tables 1 to 4 for where λ is a smoothing parameter. In this paper we define the value as 1600 = λ which is common practice for quarterly data. the three strongest leading indicators, which are also pro-cyclical, are employment, money supply M3 and business confidence. In Italy both consumer expenditure and gross fixed investment display traits of leading and lagging the cycle, the latter being counter-cyclical. Business confidence clearly leads the cycle, whilst the real wage and unemployment lag. Consumer expenditure, unemployment and business confidence are all leading indicator in the Netherlands. A common finding across each country is that both consumer and business confidence are pro-cyclical and can be considered as leading indicators, with business confidence often one of the strongest three correlation's at fixed t.
Next we use multivariate analysis to consider which series is most strongly correlated with GDP, controlling for country and time effects, by pooling across countries and time as follows:
where GDP is detrended using the HP filter, and the matrix y contains the potential leading indicators also detrended by the HP method. The results of this analysis are shown in Table 5 . Clearly, the business confidence indicator is significant and stands out <<TABLE 5 HERE>> as the third largest coefficient (column 1), whilst consumer and government expenditure exhibit the strongest effects. Removing, consumer and government expenditure (column 2) also provides a role for consumer confidence, although the negative coefficient suggests that on average across time and countries it lags the cycle. The following section looks at any causality links between the potential leading indicators and the cycle.
V.
Causality
We carry out tests to see whether the coefficients of a subset of jointly determined variables in a VAR are equal to zero. Included in the VAR are GDP, the leading indicators identified from the cross correlation's (see Tables 1 to 4 ) plus the consumer and business confidence indicators. Thus the test is based upon the following: Table 6 for each of the four countries. For the UK the <<TABLE 6 HERE>> evidence suggests that consumer confidence does Granger cause the GDP cycle, whilst GDP Granger causes business confidence. In France and Italy the hypothesis that business confidence does not Granger cause the cycle can be rejected. Only in the Netherlands are no causality links between confidence and the GDP cycle established.
The following considers the proportion of forecast errors explained by confidence indicators in relation to other indicators of economic activity.
VI. Variance decomposition
An alternative way to assess the quantitative importance of confidence indicators and other leading indicators in GDP fluctuations is to use the VAR residuals to decompose the innovations of each variable, Sims (1980a Sims ( , 1980b . Defining u as a vector of forecast errors from a trivariate VAR and Σ as the corresponding covariance matrix, then it is possible to find an orthonormal vector v and a lower triangular matrix G such that GG´=Σ and Gv=u. Since v is orthonormal and G is lower triangular it is possible to derive the percentage contributions of innovations from each of the forecast errors associated with each endogenous variable. This can be applied to any arbitrary length forecast. We apply this method to the decompositions of GDP and the leading indicators from one to eight quarters ahead, with the results shown in Tables 7 to 10. In general <<TABLES 7 to 10 HERE>> both consumer and business confidence indicators are able to explain relatively large percentages of the k-ahead forecasts variance of GDP. In the UK, Table 7 , for first quarter variance decompositions consumer confidence explains 8.6% of GDP variance, rising to 20.2% by 3 quarters ahead. Over each forecast horizon consumer confidence explains a larger proportion of UK GDP variance than business confidence. This is also true for Italy, Table 9 , although both confidence indices explain a higher percentage than in the UK. Business confidence has a large role to play in both France (Table 8 ) and the Netherlands (Table 10) 
VII. Forecasts
In order to gain an insight into the predictive power of consumer and business confidence, both of which are potential leading indicators (see above), a probit model is used, with all data detrended by the HPF, following Estrella and Mishkin (1998) 
The form of the estimating equation is:
where F is the cumulative normal distribution function corresponding to ε . The model is estimated by maximum likelihood, with the likelihood function defined as follows:
We define a recession when filtered GDP is below trend. In practice the forecast horizon is four quarters ahead, so k is between 1 and 4. The principle measure of the models explanatory power is a pseudo 2 R developed by Estrella (1998) :
is the maximum value of the likelihood under the constraint that all coefficients except the intercept are zero and the unconstrained maximum value of the likelihood respectively.
For hypothesis testing after predicting two or more quarters ahead standard t-ratios cannot be used. This is because an overlapping data problem occurs in that the forecast horizon is longer than the observation interval. Consequently, forecast errors are likely to be serially correlated. As a result t-statistics are calculated using standard errors adjusted for the overlapping data problem by adopting the Newey-West (1987) approach to serially correlated errors. An estimator of the covariance matrix is given by:
( )
where ( )
which is a weighting coefficient with M being predetermined, x is a matrix of dependent variables and e is a vector of residuals.
The results are shown in Tables 11 to 14 for In France (Table 12 ) business confidence has the largest predictive capability in 1 and 2 period ahead forecasts, falling to 3 rd largest coefficient thereafter. Although consumer confidence has no predictive power in 1 and 2 period ahead forecasts it is ranked the second largest impact thereafter. Confidence indicators have no predictive power in Italy, never one of the four largest coefficients, and are often insignificant. Government expenditure seems to do the best job of predicting turning points in the Italian economy.
Turing to the Netherlands (Table 14) Real wage The first column reports the standard deviation of the variable listed. The remaining columns show the correlation of the variable listed with GDP at lags and leads 1 through to 4 i.e. (t-1….t-4) and (t+1….t+4). All data are detrended using the Hodrick-Prescott filter. Sample period 1983q1 to 1998q4. The 3 strongest correlations are shown in bold. (.) shows the rank of the largest 4 coefficients in absolute terms. (.) shows the rank of the largest 4 coefficients in absolute terms. (.) shows the rank of the largest 4 coefficients in absolute terms. 
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